Germination of bacterial spores by lysozyme usually requires prior treatment of the spores with reagents that break disulfide bonds, e.g., thioglycolate or mercaptoethanol and urea (4, 5) . Sensitization of spores occurs optimally at about pH 2.8, suggesting that it may involve removal of spore cations (7) . Gould EDTA was evaluated as a loss of heat resistance (75 C for 20 min).
To study colony formation, spores were diluted in 0.1% peptone water, plated with Trypticase-yeast extract-citrate-sulfite agar (TYCS, 1) with or without lysozyme and incubated anaerobically (90% N2-10% CO2) at 35 C for 48 h. Table 1 shows that 10 mM EDTA promoted germination of C. perfringens NCTC 8798 spores by lysozyme. Little germination occurred when untreated spores were suspended in a NaCl-lysozyme mixture. In the presence of 10 mM EDTA, however, almost complete germination occurred in 5 to 24 h. Heat activation (75 C for 20 min) of the aqueous spore suspension prior to germination did not affect the rate or extent of germination. EDTA sensitized the spores to lysozyme rather than germinating them. When the spores were treated in EDTA and washed prior to exposure to lysozyme, the rate of germination was similar to that observed for nonpretreated spores in an EDTA-lysozyme mixture. The reduction in OD during EDTA treatment was less than 5%. The lower extent of germination reflected incomplete sensitization of the spores by EDTA. Raising the pH of the EDTA treatment to 9.5 increased both the rate and extent of germination, and nearly complete germination was observed in 1 h.
EDTA sensitization was also observed for NCTC 8238 and NCTC 10240 spores (Fig. 1) . Little germination occurred with spores treated in water at pH 9.5, indicating that high pH alone did not sensitize the spores.
EDTA also sensitized spores for colony formation on TYCS plus lysozyme (Table 2) . Without a heat-activation treatment, less than 1% of the 500 a Germination in 10 mM EDTA (pH 7) plus 10 mM NaCl (pH 7) plus 1 gIg of lysozyme per ml at 45 C.
bNon-heat-activated spores were treated in 10 mM EDTA (pH 7 or pH 9.5) at 45 C for 1 h followed by germination at 45 C in 10 mM NaCl (pH 7) plus 1 The data show the sensitization of C. perfringens spores to lysozyme in the absence of disulfide bond-breaking reagents and are consistent with a major role for cations in the natural resistance of these spores to lysozyme. The mechanism of EDTA sensitization is not known but the greater activity at higher pH suggests that the role of EDTA is more than to remove lysozyme inhibiting cations (2) from the spore surface.
